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DESCRIPTION 
SEWAGE TREATMENT APPARATUS 

Technical Field 

The present invention relates to a sewage treatment 
apparatus for effectively treating waste water discharged from 
collective housing such as mansions, hotels, restaurants, 
hospitals, housing complexes, food factories, and the like, in 
particular, sewage containing solid materials such as kitchen 
garbage, and the like that are crushed with disposers and 
discharged. 

Background Art 

Recently, kitchen garbage, and the like generated in the 
mansions , and so on as described above are crushed with disposers 
and discharged together with waste water. Thus, the amount of 
sludge generated tends to increase, and a problem arises in a 
method of treating the sludge. 

A conventional method of treating sludge is such a system 
that the sewage discharged from the disposers, kitchens, rest 
rooms, and so on of mansions, and the like, is stored once in 
a collective inlet,, supplied to a combined water-purifier tank 
located downstream by a pump, and sequentially purified therein. 

In the above treatment method, the sludge having deposited 



in the collective inlet is also supplied into the combined 
water-purifier tank and deposits therein. Thus, the treatment 
capacity of the tank cannot cope with the amount of sludge deposited 
therein and the deposited sludge must be discharged frequently. 

Further, the collected sludge must be subjected to 
post-treatment such as incineration, and the like, which not 
only increases the treatment cost of the sludge but also may cause 
a problem of environmental pollution such as dioxin and the like. 

A treatment system as schematically shown in FIG. 4 is in 
practical use as a treatment method of solving the above problem. 

Sewage discharged from a disposer 02 of collecting housing 
01 such as a mansion or the like is stored once in a storage tank 
03, supplied to a dehydrator 05 by a pump 04 so as to separate 
solid contents from liquid contents, the solid contents are charged 
into a fermenting device 06 and made to compost 07 , and the compost 
07 is taken out. 

In contrast, the discharge water discharged from the 
dehydrator 05 is fed into an oil-water separation tank 08 so 
that oil contents are removed therefrom, and then discharged into 
a public sewer. 

The treatment system arranged as described above yet has 
the following problem. Since the solid contents contained in 
all the sludge containing sewage in the storage tank 03 is separated 
from liquid contents using the dehydrator 05, the solid contents 
are generated in a large amount. Thus, a long time is necessary 



to make the solid contents to the compost in the fermenting tank 
06 as well as it is time-consximing to handle and post treat the 
compost, and a recycling cost is also expensive • Further, since 
the discharge water the solid contents of which are separated 
from the liquid contents and which contains the oil contents, 
is supplied to the oil-water separation tank or the public sewer, 
a large load is applied thereon. Further, since the dehydrator 
05, the fermenting tank 06, and the oil-water separation tank 
08 are independently installed, respectively, the size of a 
treatment apparatus is increased as a whole, and a large 
installation space is required. 

Accordingly, it is an object of the present invention, which 
was made to solve the above problem, is to provide a sewage treatment 
apparatus for effectively decomposing only solid contents that 
are obtained by being separated from liquid contents in a short 
time, substantially reducing the amount of compost and the like 
generated , decreasing a load applied to a sewage treatment facility , 
and reducing the overall size of the sewage treatment apparatus 
by integrating a plurality of processing means as a unit* 

Disclosure of the Invention 

To achieve the above object, a sewage treatment apparatus 
of the present invention is characterized in that the apparatus 
includes a solid-liquid separation tank for receiving sewage 
containing crushed solid contents and collecting the solid 



contents by solid-liquid separation means therein; a decomposing 
treatment tank disposed under the solid-liquid separation tank 
for receiving the collected solid contents and decomposing the 
solid contents by aerobic microbes; stirring means for the solid 
contents disposed in the decomposing treatment tank; and an 
aeration tank disposed under the bottomplate, which has a plurality 
of air holes, in the decomposing treatment tank for supplying 
air or oxygen into the decomposing treatment tank through the 
air holes of the bottom plate by bubbling stored water by air 
or oxygen. 

According to the present invention arranged as described 
above, the solid contents, which have been collected by the 
solid-liquid separation means and charged into the decomposing 
treatment tank, are decomposed to water and CO2 by the action 
of aerobic microbes and air (oxygen) that is supplied from the 
lower aeration tank and substantially disappear. Thus, compost, 
and the like are not generated in a large amount. 

Further, since the solid-liquid separation tank, the 
decomposing treatment tank, the aeration tank, and the like are 
integratedwitheachother as asingeunit, the size of the treatment 
apparatus can be reduced as a whole. 

In the treatment apparatus, it is preferable that 
the solid-liquid separation means be an endless rotationally 
traveling type solid-liquid separation device that includes a 
conveyer belt endlessly rotationally traveling in an obliquely 



up and down direction; a comb-shaped sieve plate disposed so as 
to cover the upper surface of the conveyer belt and composed of 
a multiplicity of rod-shaped members disposed longitudinally at 
minute intervals in the width direction of the belt; and a 
multiplicity of transportation projections projecting on the 
upper surface of the conveyer belt at predetermined intervals 
and sliding between the respective rod-shaped members of the 
comb-shaped sieve plate. 

With this arrangement, the solid contents are sequentially . 
and continuously collected and charged into the decomposing 
treatment tank, and thereby a sewage treatment capability can 
be improved. 

In the treatment apparatus, it is preferable to dispose 
water spray means to an upper portion in the separation treatment 
tank. 

With this arrangement, the water supplied to the solid 
contents by the water spray means activates the breeding of the 
aerobic microbes , and thereby the solid contents are effectively 
decomposed. 

In the treatment apparatus, it is preferable to dispose 
an oil-water separation tank that communicates with a lower portion 
of the aeration tank on a side adjacent to the separation treatment 
tank. 

With this arrangement, since water, which has been 
decomposed, is discharged after the oil contents contained in 



the water are removed therefrom, loads applied to a downstream 
sewage treatment facility, and the like can be reduced. 

In the treatment apparatus, it is preferable to set the 
water level in the aeration tank higher than the bottom plate 
of the decomposition treatment tank. 

With this arrangement, bubbling is performed also above 
the air holes of the bottom plate, which prevents the air holes 
from being clogged by the solid contents. 

In the treatment apparatus, it is preferable to discharge 
at least a part of the sewage, from which solid contents have 
been removed in the solid-liquid separation device, into the 
oil-water separation tank. 

with this arrangement, since the sewage is discharged into 
the downstream sewage treatment facility, and the like after the 
oil contents are removed therefrom, loads applied thereto can 
be reduced. 

In the treatment apparatus, it is preferable to flow the 
exhaust gas from the separation treatment tank into the oil-water 
separation tank or into air feed pipes to the aeration tank. 

With this arrangement, the odors in the decomposing 
treatment tank are not discharged into atmosphere, which prevents 
residential environments from being deteriorated. 

Brief Description of the Drawings 

FIG. 1 is a schematic view showing a sewage purifying system 



to which the present invention is applied; 

Fig* 2 is a longitudinal side elevational view showing an 
embodiment of the present invention; 

FIG. 3 is a longitudinal front elevational view of the 
embodiment taken long the line III-III of FIG. 2; and 

FIG. 4 is a schematic view of a conventional sewage treatment 
system. 

Best Mode for Carrying Out the Invention 

An embodiment of the present invention will be described 
below based on the drawings. 

FIG. 1 schematically shows an example of a sewage treatment 
system to which the sewage treatment apparatus of the present 
invention is applied, wherein reference numeral 1 denotes 
collective housing such as a mansion, reference n\ameral 2 denotes 
disposers 2 installed in respective households , reference numeral 
3 denotes sewage pipes connected to the disposers 2, rest rooms, 
kitchens, and the like (none of them are illustrated), reference 
numeral 4 denotes an underground collective sewage pipe connected 
to the respective sewage pipes 3. 

After the sewage from the collective sewage pipe 4 is fed 
into a water tank 5, it is pumped up by a pump 6, and supplied 
to the sewage treatment apparatus 7 of the present invention. 
Discharge water, which is obtained by separating the solid 
contents and the oil contents in the sewage therefrom, is fed 



to a public sewage treatment facility 9 through a discharge pipe 
8, and the discharge water having been purified in the facility 
is discharged to a river 10, and the like through • 

FIGS. 2 and 3 show the longitudinal side elevational view 
of the sewage treatment apparatus 7 and the longitudinal front 
elevational view of the main portion thereof r respectively. 

In both the figures, the sewage treatment apparatus 7 is 
composed of a solid content decomposing treatment tank 11 formed 
in a laterally long rectangular shape, an aeration tank 12 disposed 
below the decomposing treatment tank 11, an oil-water separation 
tank 13 disposed on the lower left side of the decomposing treatment 
tank 11, and a solid-liquid separation tank 14 disposed on the 
decomposing treatment tank 11. These tanks are integrated with 
each other as a single unit. 

The bottom plate 15 of the decomposing treatment tank 11 
is composed of a porous plate such as a punching plate having 
a multiplicity of small air holes (for example, a diameter of 
about 1 mm) , and is formed in a U-shape when it is viewed from 
a front side. 

A stirring device 17 is disposed at substantially the center 
in the decomposing treatment tank 11. The stirring device 17 
is composed of a rotating shaft 18, which is supported by housing 
at both the ends thereof and faces in a right and left direction, 
and a plurality of stirring rods 19 secured facing in the direction 
perpendicular to the axial line of the rotating shaft 18. A 



plurality of stirring blades 20 are mounted on each of the stirring 
rods 19. 

The rotating shaft 18 is rotated at a low speed by a belt 
22 that is trained around a pulley 21 mounted on the left end 
of the rotating shaft 18 and around the drive pulley of a geared 
motor 23 mounted on the decomposing treatment tank 11. 

A water spray pipe 25 is disposed in the decomposing treatment 
tank 11 at a portion near to the upper side thereof so as to face 
in a right and left direction. 

Water is sprayed in a shower state from the plurality of ejection 
holes 26 defined through the lower end of the water spray pipe 
25. 

A plurality of air supply pipes 27 are disposed in the 
aeration tank 12 at a lower portion thereof so as to face in a 
right and left direction, and compressed air is blown out from 
the blow-out holes 28 defined through the upper surfaces of the 
air supply pipes 27. 

That is, water is stored in the aeration tank 12 and bubbled 
by the air supplied from the blow-out holes 28, and the bubbles 
are flown into the decomposing treatment tank 11 through the air 
holes 16 of the bottom plate 15 so as to supply air (oxygen) into 
the decomposing treatment tank 11. 

Note that the water level in the aeration tank 12 is set 
slightly higher than the air holes 16 of the bottom plate 15. 
This arrangement is made to prevent the clogging of the air holes 
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16 by causing the bubbling also above the air holes 16 of the 
bottom plate 15 therethrough. 

The oil-water separation tank 13 includes a plurality of 
partition walls 29 secured alternately with a slight gap defined 
therebetween so that a flow path is formed between upper plates 
and lower plates thereof , and a rightmost tank communicates with 
the lower portion of the aeration tank 12 at the lower end thereof 
through an air hole 30. 

The sewage containing the oil contents, which flows from 
the aeration tank 12 into the rightmost tank overflows the upper 
end of a partition wall 29 and flows into a left tank adjacent 
to the rightmost tank and further flows into the next tank passing 
through the flow path under the left tank. The sequential 
repetition of this operation causes the oil contents to float 
and to be separated, and only the purified discharge water is 
discharged from a leftmost tank through the discharge pipe 8. 

An exhaust pipe 31 is connected between the upper portion 
of the oil-water separation tank 13 and the upper portion of the 
decomposing treatment tank 11 so that the odor containing gas, 
which is generated in the decomposing treatment tank 11, is 
dissolved in the discharge water in the oil-water separation tank 
13 and discharged from the discharge pipe 8 to prevent the gas 
from being discharged in atmosphere. 

Note that the exhaust pipe 31 may be connected to the air 
supply pipes 27 and circulated in the decomposing treatment tank 
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11 together with air. 

A known endless rotationally traveling type solid-liquid 
separation device 33 as disclosed in, for example, Japanese patent 
No. 2719869 is disposed in a sewage tank 32 installed in the 
solid-liquid separation tank 14 in a tilt state. Further, a drain 
pipe 40 is disposed in the solid-liquid separation tank 14 to 
discharge the sewage into the oil-water separation tank 13 and 
the public sewage treatment facility 9. 
H The solid-liquid separation device 33 is coit^osed a conveyer 

O belt 35, which is trained around a pair of rollers 34 and 34 rotatably 

w supported at the upper and lower portions of a conveyer frame 

13 (not shown), and a comb-shaped sieve plate 36, which is secured 

to the conveyer frame so as to cover the upper surface of the 
5t conveyer belt 35. The comb-shaped sieve plate 36 is composed 

of a multiplicity of round rods or squire rods disposed 

P 

W longitudinally at minute intervals in a width direction. A 

multiplicity of transportation projections 37 , which are slidably 
engaged between the respective rods of the comb-shaped sieve plate 
36 and project upward, are disposed on the surface of the conveyer 
belt 35 at predetermined intervals. 

The solid contents collected by the comb-shaped sieve plate 
36 are scooped up by the transportation projections 37 that 
rotatably travel sequentially upward, fall from the upper end 
of the sieve plate 36, and are charged into the decomposing 
treatment tank 11. 



Further, a step section 39 is disposed at a lower portion 
of the sewage tank 32 which permits the solid-liquid separation 
device 33 to approximately reliably separate the solid contents 
in the sewage. 

Next, sewage treatment steps performed by the treatment 
apparatus 7 of the embodiment will be described below. 

When the sewage discharged from the collective housing 1 
shown in FIG. 1 flows into the water tank 5, the sewage is fed 
into the sewage treatment tank 32 in the solid-liquid separation 
tank 14 of the treatment apparatus 7 by the pump 6. 

When the sewage is fed into the sewage tank 32, relatively 
large solid contents contained in the sewage are collected by 
the comb-shaped sieve plate 36 of the solid-liquid separation 
device 33 and scooped up by the transportation projections 37, 
which endlessly rotationally travel, and fall into the lower 
decomposing treatment tank 11. 

In contrast, the sewage, in which the solid contents have 
been separated from liquid contents by passing through the 
comb-shaped sieve plate 36, is entirely discharged into the 
oil-water separation tank 13 so as to separate oil contents 
therefrom, when the sewage treatment apparatus is installed in 
collective housing, and the like of a small scale where the amount 
of sewage to be treated is small. Whereas, when the sewage 
treatment apparatus is installed in collective housing, and the 
like of a large scale where a large amount of sewage is treated. 
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a part of the sewage from which the solid contents have been 
separated is fed into the oil-water separation tank 13, and the 
remaining amount of the sewage is discharged into an oil-water 
separator {not shown) installed downstream or into the public 
sewage treatment facility 9 and treated therein. 

The sewage having been fed into the oil-water separation 
tank 13 is discharged after the oil contents are removed therefrom, 
a load applied to the downstream public sewage treatment facility 
9 is reduced. 

The solid contents 38 having been charged into the 
decomposing treatment tank 11 in a predetermined amount will be 
treated as described below. 

First, aerobic microbes (bacteria), a neutralizing agent, 
an deodorant agent, and the like are added to the charged solid 
contents 38, and stirred with the stirring device 17 and blended. 

Subsequently, water is sprayed to the solid contents 38 
by the water spray pipe 25 as well as the water stored in the 
aeration tank 12 is bubbled by the air ejected from the air supply 
pipes 27, and air (oxygen) is continuously supplied to the solid 
contents 38 through the air holes 16 of the bottom plate of the 
decomposing treatment tank 11. 

As described above, since the water level in the aeration 
tank 12 is set at the position higher than the bottom plate 15, 
the air holes 16 of the bottom plate 15 are prevented from being 
clogged by the bubbling. 



When the water spray from the water spray pipe 25 and the 
stirring of the solid contents 38 with the stirring device 17 
are repeatedly performed at predetermined intervals, the charged 
solid contents 38 are gradually decomposed to water and CO2, and 
finally the solid contents approximately completely disappear. 

Gases and odors generated by the decomposition flow out 
from the exhaust pipe 31, is dissolved in the discharge water 
flowing out in the oil-water separation tank 13 and discharged. 
Accordingly, any gases that emit odors are not discharged into 
atmosphere . 

In contrast, the water having been subjected to the 
decomposition treatment, that is, the sewage flows down into the 
aeration tank 12 from the air holes 16 of the bottom plate 15, 
is blended with the water in the aeration tank 12, and flows into 
the oil-water separation tank 13 from the passing-through hole 
30. 

The oil contents contained in the sewage, which has flown 
into the oil-water separation tank 13 , are removed while the sewage 
overflows the respective partition walls 29 and flows leftward, 
and then discharged into the public sewage treatment facility 
9 from the discharge pipe 8. 

As described above, in the sewage treatment apparatus of 
the embodiment, sewage containing solid contents, which have been 
crushed with a disposer, is directly fed into the sewage tank 
32 of the solid-liquid separation tank 14 by the pump 6, the solid 
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contents in the sewage are collected by the solid-liquid separation 
device 33 installed in the sewage treatment tank 32, and the solid 
contents 38 are charged into the decomposing treatment tank 11 
and decomposed into water and CO2. Accordingly^ compost and the 
like, which are conventionally generated, are not almost generated, 
and thereby a cost required in post treatment and recycle can 
be greatly reduced. 

Further, sewage that contains oil contents after it has 
been decomposed is discharged after the sewage flows into the 
oil-water separation tank 13 and the oil contents are removed 
therefrom. Thus, loads applied to the different oil separation 
tank and the public sewage treatment facility that are disposed 
downstream can be reduced • 

The present invention is by no means limited to the above 
embodiment and can be arranged as various embodiments . 

While the stirring device 17 is described as a lateral type 
installed horizontally, it may be arranged as a longitudinal type 
in which the rotating shaft 18 of the stirring device 17 is disposed 
vertically. 

Reference Numerals 

1 collective housing 

2 disposer 

3 sewage pipe 

4 collective sewage pipe 
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5 water tank 

6 pump 

7 sewage treatment apparatus 



8 discharge pipe 
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sewage treatment facility 




10 


river 




11 


decomposing treatment tank 




12 


aeration tank 




13 


oil-water separation tank 




14 


solid-liquid separation tank 


.ass. 


15 


bottom plate 


ii 

I;- 


16 


air hole 




17 


stirring device 




18 


rotating shaft 




19 


stirring rod 


fU 


20 


stirring blade 




21 


pulley 




22 


belt 




23 


geared motor 




24 


drive pulley 




25 


water spray pipe (water spray means) 




26 


ejection hole 




27 


air supply pipe 




28 


blow-out hole 




29 


partition wall 



pas sing- through hole 
exhaust pipe 
sewage tank 

solid-liquid separation device 
roller 

conveyer belt 
comb-shaped sieve plate 
transportation projection 
solid content 
step section 
discharge pipe 



- 18 - 



CLAIMS 

1. A sewage treatment apparatus, comprising: 

a solid- liquid separation tank for receiving sewage 
containing crushed solid contents and collecting the solid 
contents by solid-liquid separation means therein; 

a decomposing treatment tank disposed under the 
solid-liquid separation tank for receiving the collected solid 
contents and decomposing the solid contents by aerobic microbes ; 

stirring means for the solid contents disposed in the 
decomposing treatment tank; and 

an aeration tank disposed under the bottom plate which has 
a plurality of air holes, in the decomposing treatment tank for 
supplying air or oxygen bubbling in stored water into the 
decomposing treatment tank through the air holes of the bottom 
plate. 

2. A sewage treatment apparatus according to claim 1, 
wherein the solid-liquid separation means is an endless 
rotationally traveling type solid-liquid separation device that 
comprises: 

a conveyer belt endlessly rotationally traveling in an 
obliquely up and down direction; 

a comb-shaped sieve plate disposed so as to cover the upper 
surface of the conveyer belt and composed of a multiplicity of 
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rod-shaped members disposed longitudinally at minute intervals 
in the width direction of the belt; and 

a multiplicity of transportation projections projecting 
on the upper surface of the conveyer belt at predetermined intervals 
and sliding between the respective rod-shaped members of the 
comb-shaped sieve plate • 

3* A sewage treatment apparatus according to claim 2, 
wherein water spray means is disposed to an upper portion in the 
separation treatment tank. 

4. A sewage treatment apparatus according to claim 3, 
wherein an oil-water separation tank that communicates with a 
lower portion of the aeration tank is disposed on a side adjacent 
to the separation treatment tank. 

5. A sewage treatment apparatus according to claim 1^ 
wherein the water level in the aeration tank is set higher than 
the bottom plate of the decomposition treatment tank. 

6. A sewage treatment apparatus according to claim 4, 
wherein at least a part of the sewage, from which solid contents 
have been removed in the solid-liquid separation device, is 
discharged into the oil-water separation tank. 



7. A sewage treatment apparatus according to claim 1, 
wherein the exhaust gas from the separation treatment tank is 
flown into the oil-water separation tank or into air feed pipes 
to the aeration tank. 



ABSTRACT 



In the present invention, solid contents 38, which are 
collected by a solid-liquid separation device 33 in a solid-liquid 
separation tank 14 and charged into a decomposing treatment tank 
1 1 , are decomposed to water and CO2 by the action of aerobic microbes 
and the air (oxygen) supplied from a lower aeration tank 12 and 
substantially disappear . The oil contents contained in the water 
having been decomposed is removed by an oil-water separation tank 
13. 

Reference: FIG. 2 
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Iffig^ARATION AND POWER OF ATTORNEY FO^ PATENT APPUCATION 



Attoney Docket No: SHIOC10601EC 
FffstMaxQ^ Inventor: OOAWAecal. 

Complete if knowi; SeriaINo: __ Filing Dfite: February 21, 2 002 

Group Art Unit Examiner; 



As a below nmei inventor, I hereby dedsre that: 

My residence^ post office addresi^ and citizenship are as stated below next to my name. 

I believe I am an originsip first and joint inventor of the subject matter wliich is claimed and for 
^ which a patent is sought on the invention entitled SEWAGE TBEaTMBNT APPARATUS 

U the specification of which is attached hereto. 

I hereby that I have reviewed and understand the contents of the above^identified 
specification^, including ihe claims, as amended by any amendment referred to above. 

I ackziowledge the duly to disclose information which is material to die examination of this 
application in accordance with Tide 37, Code of Federal Regulations, S* 1, 56(a). 

I hereby claim foreign priority benefits undsr 35 U.S.C. 1 19(a)-(d) cr 365(b) of any foreign 
application(s) for patent or invemor's certificate, or 3$5(ft) of ai^y PCT intezio^iionai iftjjpUcadan 
which desipated at least one count)? dther than tlie Unit&l Stttes of America, liated below and 
have also identified below any foreign application for patem or inventor's certiiicate or of aqy 
PCT international djpplication having a filing date before that of the application on vi^ch priority 
is claimed: 

Prior Fopsiga AMoff>^QP(s)- Certified Copy 

Priority Clrim? 4 Attac^gd 

..,}}rZW^$ m M mmnw Baves Qm Qves Sno 

(Number) (Couutty) (Moath/Day/Veaf Filed) 

□ Yes DNo DYes DNo 



{Number) (Countiy) (Mondi/DayAfear Filed) 



1 



. 2-18 14:19 
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I hereby daim the bewfit imd«r 35 U.S.C. U9(«) of any United Stat^ povisloxial appUcadon(s) 
Applicaiion No: Filing Dale: 



I hereby claim the baofifit under 35 U.S.C. 120 of any United States application(s), or 365(o) of 
wny i^Ct i&terDAtiomil application desi^atin| the United States of America, listed below and^ 
inso&r as the subject matter of ead^ of the claims of Uiis applfeation i» not disclose in the prior 
United States or PCX fctemational epplic#ioji in ihe manner provided by i3ie first paragrapJi of 
35 U,S.C 1 12, 1 acknowledge tlie duly to disclose infonnation which is material to patentability 
as defined in 37 CFR l$6 which became available between the filing date of the prior 
application and i&e national or PCT intemadonal filing date of lliis qiplioation: 

PCT/JPQ0/0S942 August 3L2Q00 

US Parent Appli?(^tio^ No. Parent Filing Oale Parent Patent Number 

or PCT Paimt Appln. No. (if acpplicable) 

And I hareby q»point HAYES SOLOWAY P.C., a fimi composed of Oliver W. Hayes, Reg. No. 
l$Mli William 0, Hennessey, Reg. NOs^32j03^ Peter W, Mwphy, lUg, No. 4M^lJ?ffi«y T. 
Piacker, Reg, No. 47,462, or any of thaj^oTTTS Ca^ Street, Manchester, New Hampshire 
03101 (Telephone: 603-668-1400); or NormanP. Soloway, Reg, No,iill5;jaale F. Regelman, 
Rag- No^45,625;^r Kevin M. Drucket, Reg. No^,^474J3ror any of them, ofl 30 WXusWsg 
Street, Tu osoa, Arizona B$7Q1 (Telephone; 520: ^2-2623) my attorneys with M power of 
--atdjstitaiioii and revocalxon, to prosecute this applSatiott and to ttansact all business in the Patent 
OfBco connected thmwiHi 

Please direct all fiiture correspondence in connection with this application to the attention of 
Norman Solmrayri^YES SOLOWAY P.C, 130 W. Cuahing Stw^ Tucson, Arizona. 
85701 (Telephone: sio^JSJTSza): " ~" — 

1 hereby declare that all statements made herein of my own knowledge are true and ihai: aJ] 
statements made on information and belief are believed to be true; and jfMber that tl^ese 
statements were made with the Imowledge that willful false statements and the Iil;;e so made are 
pudiahable by fine or imprisonment, or bodi. under Section 1001 of Tide 18 of the United States 
Code and that stich willful false statements may jeopardize the validi^ of the application or any 
patent issued thereon. 



I 




\ PuU nainfi of sole or first inventof: HltQshi OQAWA^ 



First mventor's signature {-j.C^^m, l^k (^^ac>Z 

CM^eniship; Japanese / 

Post Office Address: Same as Residfiaee 
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Full name of second joint inyentor: I j jp yiyii^i f ;»ff:i(y^^ 



Second toveBtort signature M aJ}/^ Date F^ ^ Jj . ^ 

Residence: . l-?l74iNb^o^/a^^t^ai^^ 

Citizenship; ^ftPlBggc 

Post Office Address: Same as Residence 



IP" 




3 



!- 2-18 14:19 



NO. 012 P. 7/7 



IMPORTANT XOTICE WJTV OF CANI>OR XNP C^^QP PAlTa 

The Du^ of DisclosuDe reqairemenrs of Secticm 1 .S6(a), of Title 37 of tbe Code of 
Federal Regulatioiis are as follows: 

A duty of candor and good feith towaid thd PatBOt and Tmdemark Office rests os the 
inventor, on each attorney or agent y/ho prepares or prosecutes the dj^plication oid on every other 
individual who Js substantively involved m the preparation or prosecution of the application ftiid 

who is associated with the inventor, \wth the assignee or wth anyone to whom there is an 
obligation to assign the application. All guch individuals have a duty to disclose to the 0£6ce 
infonnation th^ etr? aware of whidi is mat^ial to the examination of the ^plication. Such 
iIlfClmlatio^ i$ pjtaterial v\^ere there is a substantial likelibodd that a teftsotmbU examiner would 
consider it important to deciding whefher to allow the application to issue as a patent. The duly is 
commensurate with the degree of mvolvenmt in ihe pr^uidon or {la'osecution of the 
appHcBtionp 

By virtue of ihis regulation each inventor executing the Declaration for the filing of a 
Patent Application ackno^edges his duty to disclose int^yTmlion of which he is aware and 
which m&y be material to the examination of the application. 

Inherenc in this is the duty to disclose any knowledge or belief that the invention:, 

(a) was ever known or used in the Unit^ States of America befbre his invemioa|thereofi 

(b) wa? patented or describe iti any printed publication in any couniiy before hii i 
invention themf or more than one year prior lo die aetual filing date of the U.S. paient 
appUcaiio(D{ 

(e) >vas in public use or on sale in the United States of America more than one y^ss prior 
to the actual filing date of die U.S. patent ^plication: or 

(4) ha$ been panted gr made the subject of inventor's certificate issued before t ae actual 
filing date of the U.S. patent application in any country foreign to tfie Unitad Stales of Anerica 
on an application filed by him or his legal representatives or assigns more than twelve mjurOis 
befoz^ the actual filing dale in the United States. 

NOTE: The "Information" concerned includes, but is not limited to, all published appi icaliQcs 
and patents, including app licanf s and assignee's qwil U.S. or foreign applications and pe tents , as 
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well as any other perdnerit prior art knovvn, or which becomes kaowzi, to the inventor or 
repregentftdvefl. Where English language equivalents of foieiga language documents are . 
thqy should' be identified and, when possible, copies supplied. Failure to comply with tliij 
reginrement may result in a patent issued ^ the appHoation being held invalid even if th » known 

prior art wbieh is not supplied is material to cmly one claim of that patent. 



